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RESEARCH MEMORANDUM 


INVESTIGATION AT MACH NUMBERS FROM 0.80 TO 1.43 OF 
PRESSURE AND LOAD DISTRIBUTIONS OVER A THIN"45 0 
SWEPTBACK HIGHLY TAPERED WING IN COMBINATION 
WITH BASIC AND INDENTED BODIES 
By Thomas L. Fischetti 


SUMMARY 


Pressure distributions have been obtained in the Langley 8-foot 
transonic tunnels over a Mach number range from 0.80 to 1.125 and at a 
Mach number of 1.4-3 for a 45° sweptback cambered wing having a thickened 
root, an aspect ratio of 4.0, and a taper ratio of 0.15. Data were 
obtained for the wing in the presence of a basic Sears-Haack body and 
a body indented symmetrically for a Mach number of 1.2. 

At subsonic Mach numbers the spanwise load distributions were essen- 
tially elliptical at low angles of attack, and became more nearly trian- 
gular with increase in angle of attack. At supersonic Mach numbers, the 
distributions remained approximately elliptical up to the highest angle 
of attack investigated. Calculations of the wing twist due to aeroelas- 
ticity indicated angles as high as -6.7° at an angle of attack of 12° 
and a Mach number of 1.125- Theoretical calculations of the spanwise 
load distribution at low angles of attack, including the effects of wing 
flexibility, were in excellent agreement with experimental data at low 
subsonic Mach numbers but failed to account for an outboard shift in 
loading at high subsonic Mach numbers. Calculations showed that the 
effect of aeroelasticity at low subsonic Mach numbers was to shift the 
center of pressure inboard by approximately 3 percent of the wing 
semi span. 

Indenting the body for a Mach number of 1.2 induced expansion and 
compression fields which extended in a lateral direction over the wing. 
Due to the attenuation with spanwise distance of the induced pressure 
field, the predominant effects of body indentation were generally 
restricted to the inboard 60 percent of the wing semispan. Body indenta- 
tion had only small effects on the distribution of loading over the wing 
and body. The percentage of total load carried by either the basic or 
indented bodies was approximated by the ratio of mean body diameter to 
span. 
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INTRODUCTION 


Wind-tunnel investigations at transonic and supersonic speeds of the 
aerodynamic characteristics of a highly tapered 45° sweptback wing in 
combination with a Sears-Haack body and several indented bodies (ref. l) 
have indicated high lift-drag ratios and favorable longitudinal stability 
characteristics for the wing-body combinations. For these reasons, this 
wing has been incorporated in a research program in the Langley 8-foot 
transonic tunnels to study the effects of indenting the body, in accord- 
ance with the supersonic area rule (ref. 2), on the pressure and load 
distributions over thin wings of trapezoidal, swept, and delta plan forms. 

The pressure and load distributions for a 2-percent-thick trapezoidal 
wing in combination with a basic Sears-Haack body and with indented bodies 
have been reported in reference 3. In the present paper, the pressure 
and load distributions are presented for a 45° sweptback cambered wing 
having an aspect ratio of 4.0 and a taper ratio of 0.15* The wing thick- 
ness ratio varied from 6 percent at the root to 3 percent at midspan 
and then remained constant at 3 percent to the tip. Data were obtained 
for the wing in the presence of a basic Sears-Haack body and a body which 
was indented symmetrically for a Mach number of 1.2. This indented body 
appeared in reference 1 to give the best drag characteristics for the 
wing -body combination for Mach numbers between 1.05 and 1.43- 

For this investigation, the model was tested over the Mach number 
range of 0.80 to 1.125 and at a Mach number of 1.43. Transition on the 
wing and body were fixed at 10 percent of the wing chord and body length, 
respectively. The maximum angle of attack varied from 20° at subsonic 
speeds to 12° at supersonic speeds. 


SYMB0IS 

b wing span, 28.478 in. 

— unsupported semispan, distance from outer face of wing 

^ mounting block to wing tip, 13- 06 in. 

c local chord measured parallel to body center line 

c wing mean aerodynamic chord, 8.42 in. 

c av average wing chord, 7 • 12 in. 
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total pitching-moment coefficient, C m ^ w + C m ^fy 
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body normal-force coefficient (based on wing area) , 
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total normal-force coefficient, Cj^ w + Cj^fy 

wing bending-moment coefficient referred to body center line, 
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wing twisting-moment coefficient about 0 . 25 -chord line, 
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pressure coefficient, 

distance measured parallel to fuselage center line from 
0 . 25 -chord line to a line parallel to 0 . 25 -chord line and 
passing through center of pressure 

body length, 56. 15 in. 

Mach number 

local static pressure 

free-stream static pressure 

free-stream dynamic pressure 

root-mean-square body radius taken between wing-body leading- 
edge and trailing-edge junctures 

maximum body radius 

body radius at any station 

wing area 

exposed wing area 

distance from leading edge of wing, or nose of body (positive 
rearward) 

chordwise distance between 0 . 25 C and 0 . 25 c 

wing chordwise center of pressure measured from leading edge 
of mean aerodynamic chord 

spanwise distance measured from body center line 

spanwise distance measured from outer face of wing mounting 
block 

wing spanwise center of pressure, based on total wing span 

wing-twist influence coefficient due to normal force at 
quarter-chord point, deg/lb 
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wing-twist influence coefficient due to moment about quarter- 
chord line, deg/in-lb 

angle of attack, deg 

angle of twist between chord and body center line, deg 
angle of twist between wing- tip and body center line, deg 
meridian angle of body orifice station (0=0° for station A) 
sweepback of 0 . 25 -chord line 
Subscripts : 

L lower surface 

max maximum 

o free-stream conditions 

U upper surface 
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dm 

a 

Ax 
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APPARATUS AND METHODS 


Tunnels 

The investigation at subsonic and transonic speeds was made in the 
Langley 8 -foot transonic tunnel. This facility has a dodecagonal test 
section which has been slotted longitudinally to allow testing through 
sonic speed with negligible effects of choking and blockage. A descrip- 
tion of the tunnel and its calibration is given in reference 4 . Data at 
a Mach number of 1.45 were obtained in the Langley 8 -foot transonic, 
pressure tunnel by enclosing the longitudinal slots with specially designed 
channels which converted the slotted test section to a supersonic nozzle. 
Details of the resulting nozzle shape and the test-section Mach number 
distribution have been published in reference 5 . 


Model 

A drawing of the wing-body configurations tested is presented in 
figure 1. Details of the design of the wing and bodies are given in 
reference 1 . The model of these tests was identical in external design 
to the force-test models reported in reference 1 except for a slight 
increase in body length. The wing had 45° sweepback of the quarter-chord 
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line, an aspect ratio of 4.0, and a taper ratio of 0.15- The wing section 
was an NACA 65A206, a = 0 at the root, varied linearly in thickness to 
an NACA 65A203, a = 0.8 (modified) at the 50 -percent-semispan station, 
and then remained constant to the tip. Flush-mounted pressure orifices 
were located at six semispan stations on both upper and lower surfaces 
of the wing (fig. 2) . The streamwise coordinates of the wing at the 
spanwise stations for which pressure measurement was made have been 
tabulated in table I (a) . 

The wing was attached to a body which was designed to have a steel 
core integral with the model sting. The shape of the body from the wing 
leading edge to the model sting was determined by the addition of plastic 
inserts. The juncture between the plastic body insert and the steel 
forebody and between the insert and a removable afterbody tail cone 
(see fig. 2) were filled with a commercial putty and sanded smooth. For 
these tests, the wing was tested in the presence of a basic Sears-Haack 
body and a body indented symmetrically for a Mach number of 1.2. Cross- 
sectional-area diagrams for the wing and body are given in reference 1 
along with ordinates for both bodies. However, for convenience, the 
ordinates for the bodies are also tabulated in this report in table l(b) . 
As shown in figure 2, pressure orifices on the body were located in five 
longitudinal rows, spaced at intervals of 45° and have been designated 
as stations A, B, C, D, and E. 


Tests and Accuracy . 

Tests were made in the Langley 8 -foot transonic tunnel at Mach 
numbers of 0.80, 0.90, 0.94, 0.98> 1.03> and 1.125 and in the Langley 
8 -foot transonic pressure tunnel at a Mach number of 1.43. The maximum 
random error in measuring free-stream Mach number is believed to be 
within ±0.005- The local deviation of free-stream Mach number in the 
test section of the Langley 8 -foot transonic tunnel was approximately 
±0.003 at subsonic Mach numbers; with increase in Mach number, the devia- 
tions increased, but did not exceed ±0.010. The local free-stream Mach 
number in the test section of the 8 -foot transonic pressure tunnel with 
the nozzle blocks installed varies greatly with relative humidity and 
stagnation pressure (ref. 5) • In order to minimize these effects, all 
tests were made at atmospheric stagnation pressures, and the stagnation 
temperature and tunnel air dew point were maintained at 130° and -10° F, 
respectively. Under these conditions, the average Mach number in the 
region of the model (test-section stations II 6.85 to 153-0 (ref. 5)) 
was 1.43 and the maximum deviation in local free-stream Mach number did 
not exceed ±0.015. Schlieren observations indicate that the model was 
subjected to boundary-reflected disturbances at a Mach number of 1.03; 
however, examination of the present pressure data indicates that the 
disturbances had only small effects on the pressures. 
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Pressure measurements on the wing and body were photographed simul- 
taneously on multitube manometer boards, and the accuracy of these measure- 
ments in coefficient form is believed to be within ±0.006. The angle of 
attack was remotely controlled during these tests and was measured by a 
pendulum- type inclinometer located in the nose of the model. Pressure 
measurements were made over an angle-of -attack range which generally 
varied from 0° to 20° at subsonic speeds and from 0° to 12° at transonic 
and supersonic speeds. The accuracy of the measured angle of attack is 
within approximately ±0.1°. 

For these tests, 0.10-inch transition strips were located at 10 per- 
cent of the chord on both upper and lower surfaces of the wing and at 
10 percent of body length. The strips were obtained by spraying the 
surfaces with a commercial liquid plastic and blowing on carborundum 
grains (approximately 0.012 inch in diameter) at an estimated density of 
40 grains per inch. 


Calculation of Wing Twist 

Observation of the wing-tip deflection during this investigation 
indicated that appreciable wing twist due to aeroelastic effects was 
occurring. In order to evaluate these effects, the influence coefficients 
due to normal force and pitching-moment loads have been obtained by static 
deflection calibrations of this wing and are listed in table II. It should 
be emphasized that the influence coefficients in table II apply to the 
model wing of this report and that care should be vised in applying them 
to other wings. The variation of wing-tip twist with Mach number for the 
basic wing-body configuration for all angles of attack and the spanwise 
variation of twist for a Mach number of 1.125 were calculated by using 
the influence coefficients tabulated in table II and a method similar to 
that indicated in reference 6. The results of these calculations are 
shown in figure 5- 'Die magnitude of the calculated wing twist was appre- 
ciable at all angles of attack and had a maximum value of -6.7° at an 
angle of attack of 12° and a Mach number of 1.125. 


RESULTS AND DISCUSSION 


Presentation of Results 

The aerodynamic characteristics for the wing and bodies are presented 
as follows: 
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Figure 


Pressure distributions on the wing 4 and 5 

Pressure distributions on the bodies 6 and 7 

Spanwise loading variation 8 

Effect of aeroelastic wing twist on spanwise loading .... 9 

Wing loading characteristics 10 and 11 

Body loading characteristics 12 and 13 

Total wing-body loads 14- 

Wing center- of- pressure characteristics 15 

Effect of aeroelastic wing twist on center- 

of-pressure characteristics l6 and 17 

Table 

Pressure coefficients at six spanwise stations Ill and V 

Pressure coefficients at five longitudinal body 

stations IV and VT 

Wing section coefficients VII 


These data are for the wing in the presence of either a basic or an 
indented body and, for clarity, only the data for the wing — basic-body 
combination have been faired in figures 4 to 8. 


Pressure Distribution on Wing — Basic-Body Combination 

Wing in presence of body .- The pressure distributions at zero angle 
of attack show that appreciable loading due to camber occurred over the 
wing at all Mach numbers (figs. 4 and 5)- Camber apparently caused a 
significant leading-edge-suction pressure to occur on the lower surface 
of the wing for stations outboard of the wing-body juncture. This suction 
pressure increased in magnitude at Mach numbers of 1.03 and above, probably 
due to the combined effects of Mach number and aeroelastic wing twist. 

At an angle of attack of 4° and Mach numbers of 0.80, 0.90, and 0.94 
(figs. 4(a), 4(c), and 4(e)), the pressure peaks at the leading edge of 
the outboard regions of the wing become progressively flattened with 
spanwise distance. Reference 7 shows that for a wing of similar plan 
form, but higher taper ratio, the flattening of the peaks indicated the 
presence of a leading-edge separation vortex. At Mach numbers above 0. 98 ) 
this separation vortex, which is common to thin sweptback wings, appears 
to be delayed to higher angles of attack. The pressures at the trailing 
edges of the wing at a Mach number of 0.94 indicate the presence of a 
shock wave which originated at the wing-trailing-edge — body juncture and 
extended laterally across the wing. The effect of this disturbance on 
the pressure distributions on this wing appears to be less than that • 
indicated in reference 8 for a 45° sweptback uncambered wing having a 
higher taper ratio and thicker sections. 


CONFIDENTIAL 



• • • 


NACA RM L57D29a 


• • # • • 

• • • 

• • •• • 

• • • • 

• • • • • 


• • • • • • 

• • • • • 
• • • • • • 

* eOWPIBEiraTM} * • 


• • • 
• • 


• • • *• 

• • • 

• • • • 

• • • 

• • • • • 


9 


With increase in angle of attack to 8°, at subsonic speeds, the 
leading-edge separation vortex, which was apparent at the outboard sec- 
tions of the wing at an angle of attack of 4°, moved inboard with sub- 
sequent separation of the flow on the outboard surfaces. It is notable 
that separation on the outboard surfaces of this wing occurred at rela- 
tively low angles of attack (the local section angles of attack would be 
still lower if wing twist is included). This separation is believed to 
be due to the lower taper ratio, which tended to produce high leading- 
edge loads near the wing tips, and to the relatively thin leading edge, 
two factors that undoubtedly would be conducive to the formation of the 
leading-edge separation vortex. 

With further increase in angle of attack, the leading-edge separation 
vortex moved inboard so that at an angle of attack of 20°, severe separa- 
tion occurred over the entire wing (see figs. 4(b), 4(d), and 4(f)). 

Body in presence of wing . - The pressure distributions on the basic 
Sears-Haack body alone over the Mach number range of 0.80 to 1.125 have 
been published in reference 5 . In the present investigation the presence 
of the wing caused pressure peaks on the body in the region of the wing- 
body juncture (fig. 6) . The location and magnitude of these pressure 
peaks and in particular, those on the upper surface of the body were, of 
course, closely associated with the pressures on the wing near the wing- 
body juncture. With increasing Mach number, the minimum pressure peak 
on the upper surfaces of the body (and on the lower surfaces at zero 
nngi e of attack) show the rearward shift which was noted previously in 
reference 9. With increasing angle of attack, the magnitude of this 
minimum pressure peak increased up to an angle of attack of approxi- 
mately 12°. Above this angle of attack, pressure distributions and 
schlieren observations indicate that shock- induced separation may have 
occurred. 


Loading Characteristics for Wing— Basic -Body Combination 

Wing spanwise load distribution . - At an angle of attack of 0°, a 
positive loading occurred over the wing due to wing camber at all Mach 
numbers, with the exception of 1.45 (fig- 8(d))- At a Mach number of 
1.45, the loading over the outboard 20 percent of the semispan became 
negative due to both a decrease in the effectiveness of wing camber and 
a negative section angle of attack resulting from the wing twist due to 
the loading on the remainder of the wing. Hie loading over the wing at 
subsonic Mach numbers was essentially elliptical in shape at low angles 
of attack, and became more nearly triangular as the angle of attack was 
increased. Hie span loadings at Mach numbers from 0.80 to 0-94 (figs. 8(a) 
and (b)) show the characteristic peaks in loading associated with the 
inboard movement of the leading-edge separation vortex. Hie subsequent 
flow separation over the outboard regions of the wing resulted in the 
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loading at the 95-percent -semi span station remaining almost constant as 
the angle of attack was increased from 4°. For Mach numbers above 0.94, 
the effects of the leading-edge separation vortex became less pronounced, 
and, due to the resulting delay in flow separation, the distribution of 
load remained approximately elliptical up to the highest angle of attack 
investigated. 

The spanwise loadings have been integrated mechanically outboard of 
the wing-body juncture lines indicated in the figures, and the variation 
of wing normal force with angle of attack along with the variation of 
wing pitching moment with wing normal force are presented in figure 10. 

Effect of aeroelastic wing twist .- The spanwise load distributions 
which have been discussed up to this point were for the cambered wing, 
which, because of large aeroelastic effects, was for these tests essen- 
tially a cambered and twisted wing. In order to evaluate some of the 
effects of aeroelastic wing twist, calculations of the spanwise load 
distribution for several subsonic Mach numbers and angles of attack have 
been made for the wing cambered and untwisted as well as cambered and 
twisted, where the twist assumed for the latter case was the aeroelastic 
twist which has been calculated from the experimental spanwise load 
distribution. The theoretical loadings were calculated by using the 
linearized subsonic theory of reference 10. The calculated spanwise 
load distributions are compared in figure 9 with the experimental loadings. 
For the purposes of discussion, the untwisted wing will be considered to 
represent a rigid wing, and the twisted wing, a flexible wing. At Mach 
numbers of 0.80 and 0.90, good agreement is obtained at angles of attack 
of 0° and 4° between the theoretical loadings for a flexible wing and the 
experimental data. For an angle of attack of 8° and a Mach number of 0.90, 
separation has occurred over the outboard wing sections and the agreement, 
as would be expected, is poor. Comparison between the flexible and rigid 
wing loadings at these Mach numbers clearly shows the loss in loading due 
to wing twist. At the higher Mach numbers, the magnitude of the theoret- 
ical loadings for the flexible wing. are in poorer agreement with experi- 
mental data; however, the distribution of the loadings over the span are 
very similar. Reference 10 shows that for a twisted and cambered 45° 
sweptback wing, which had a higher taper ratio and thicker sections, the 
theoretical loadings failed to account fully for the outboard spanwise 
shift in loading which occurs on sweptback wings with increase in Mach 
number at subsonic speeds. It would appear then that this is also the 
case for the wing of the present investigation. 

Body loads .- The distribution of lateral loadings over the body are 
shown in figure 8 for several angles of attack at Mach numbers of 0.80 
and 1.125, and through the Mach number range for an angle of attack 
of 8°. The average loading over the body is shown at each angle of attack 
and Mach number to provide some indication of the magnitude of the body 
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loading compared with the wing loading. In almost every case, the average 
loading on the body was approximately equal to the wing section loading 
at the wing-body juncture. 

Comparison of the ratios of body load to total load (fig. 13) indi- 
cates that the body carried considerably less load than would be indicated 

by the ratio of the exposed to the total wing area ^1 - Bie ratio 

of body load to total load is, in general, more nearly represented by the 
ratio of mean body diameter to wing span With increase in Mach 

number at a constant wing-body normal-force coefficient, a decrease in 
this loading ratio occurred near a Mach number of 1.0 and was due to a 
decrease in body load which resulted from a small outboard shift in wing 
spanwise loading. With increase in total wing-body normal force at a 
constant Mach number, the ratio of the body loading to total loading 
increased (fig. 13 ) . 


Center-of -Pressure Characteristics for Wing in 
Presence of Basic Body 

Variation with normal, force . - The wing pitching moments have been 
referred to the quarter-chord point of the mean aerodynamic chord, which 
for this highly tapered wing is located considerably inboard and forward. 
For this reason, the wing pitching moments at the normal-force coefficient 
for zero angle of attack indicate a large negative moment due to camber 
(fig. 10), and the longitudinal location of the center of pressure of the 
wing at low normal-force coefficients is well rearward of the leading 
edge of the mean aerodynamic chord (fig. l$(a)). With increase in wing 
normal force up to a coefficient of 0.4, the center of pressure moved 
rapidly forward with almost no inboard movement. Above this value, the 
inboard movement of separation caused an inboard and continual forward 
movement in the location of the center of pressure. At the higher Mach 
numbers, the magnitude of these movements with increase in wing normal 
force was greatly reduced and in some cases eliminated for the range of 
normal-force coefficients shown. However, unpublished data obtained in 
the 8-foot transonic pressure 'tunnel on the center-of -pressure variations 
of this wing in the presence of the basic body obtained at a Mach number 
of 1.43 at reduced stagnation pressures and at angles of attack up to 31 ° 
show a continual gradual inboard and forward shift with increase in normal 
force. Die maximum values of the inboard and forward shifts for these 
unpublished data over the normal-force-coefficient range from 0.2 to 1.04 
were 4.3 percent and 11.0 percent, respectively. The centers of pressure 
for this highly tapered wing at high normal-force coefficients do not 
show the abrupt forward movement which is associated with the pitch-up 
tendencies of sweptback wings of higher taper ratio (ref. 11). 
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Variation with Mach number .- Large rearward center-of -pressure shifts 
occurred with increase in Mach number at a constant normal-force coef- 
ficient (fig. 15(b)). This rearward shift at moderate normal-force 
coefficients was generally of the order of 12 percent, with the most 
rearward location of the center of pressure occurring near a Mach number 
of 1.0. A similar but much smaller outboard movement (l to 4 percent) 
occurred over the same Mach number range. With increase in Mach number 
above 1.0, forward and inboard movements occurred at almost all normal- 
force coefficients. For normal-force coefficients below 0.4, the lateral 
location of the center of pressure at a Mach number of 1.45 was farther 
inboard than the subsonic values at a Mach number of 0.80. 

Variation with wing twist .- In figure 1 6 , the experimental variation 
with Mach number of the lateral location of the center of pressure is 
compared with theoretical values calculated for the wing assumed to be 
rigid in one case and flexible in another. At the subsonic Mach num- 
bers, the effect of aeroelastic wing twist was to shift the center of 
pressure inboard by approximately 3 percent. The flexible-wing theory 
predicts reasonably well the lateral center-of -pressure location at Mach 
numbers up to 0.94. As mentioned previously, however, the theory does 
not predict the outboard shift of the center of pressure that occurs 
between 0.94 and 0.98 Mach number. 

The local longitudinal centers of pressure for the section loadings 
at several spanwise stations are compared in figure 17 with values calcu- 
lated for the rigid and flexible wings. The results are generally in 
good agreement with the experimental data. However, the theory does not 
predict the large rearward shift in the center of pressure with increase 
in Mach number for the outboard stations. 


Effect of Body Indentation 

Pressure distributions . - Indenting the body in accordance with the 
supersonic area rule (ref. 2) , caused some changes in the magnitude of the 
wing pressures at practically all Mach numbers and angles of attack (fig. 4) . 
These changes were generally the effects of pressure fields induced by 
the change in body shape, and the strength (based on the magnitude of the 
change in wing pressure coefficient) and spanwise extent of these induced 
pressure fields varied considerably with free-stream Mach number. Due to 
the attenuation with spanwise distance of the pressure fields induced by 
the change in body shape, the predominant effects of body indentation 
generally extended over only the inboard 60 percent of the wing semispan. 
Body indentation, at the high subsonic Mach numbers, reduced the inter- 
ference effects on the wing pressures near the wing-body juncture at low 
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angles of attack. This essentially substantiates the theoretical analy- 
sis of reference 12 which indicates that the major effects of body inden- 
tation are restricted to the inboard regions of the wing and that the 
resulting flow over the wing — indented-body juncture is approximately 
two-dimens i onal . 

The pressure distributions over the indented body show clearly the 
effects of the local acceleration and deceleration of the flow caused by 
the change in body shape. At a Mach number of 1.125 and an angle of 
attack of 0° (fig. 6(f)), the flow over the upper surface of the body 
(station A) accelerated to a Mach number of 1.220 over the forward region 
of the indentation, decelerated to approximately 1.110, and then accel- 
erated to 1.275 in the region of the wing trailing edge. A similar flow 
variation, but with slightly different local Mach numbers, occurred 
nearer the wing (station B) , and on the lower surfaces of the body (sta- 
tions D and E) . The minimum pressure peaks on the indented body, unlike 
those on the basic body which shifted rearward with increase in Mach 
number, were located near the leading and trailing edges of the wing- 
body juncture at practically all Mach numbers and angles of attack 
(figs . 6 and 7) « 

Load characteristics .- The effects of body indentation on the span- 
wise load distribution varied considerably in magnitude and extent with 
Mach number. At a Mach number of 1.125 (fig* 8(c)), body indentation 
increased the loading near the wing root at low angles of attack and 
over most of the span at high angles of attack. Similar effects are 
noted for the other Mach numbers, except that for Mach numbers below 1.125, 
the loading over the midspan was reduced at several angles of attack (see 
fig. 8(a), a = 4° and 8°). The wing-root bending moments for the wing 
in the presence of either a basic or an indented body (fig. 11) show only 
small effects due to body indentation. Although body indentation had 
little effect on the shape of the spanwise load distributions and, 
consequently, on the wing bending moment, it would be expected that the 
changes in chordwise loading would affect the wing twisting moment and 
the magnitude of the aeroelastic deflections. Figure 11 shows that body 
indentation reduced the maximum wing twisting moment for the wing in the 
presence of the body by approximately 12 percent at all Mach numbers with 
the exception of 1.43. However, calculations of the aeroelastic wing 
twist for the wing in the presence of the indented body indicates that 
body indentation had negligible effects on wing twist at low angles of 
attack and caused only small reductions at the higher angles of attack. 

The distribution of loading coefficient and the average loading 
coefficient over the body, in general, shows only small effects due to 
body indentation (fig. 8). At a Mach number of 1.125, however, the 
loading at the wing root was increased considerably by body indentation 
and the average loading coefficient over the indented body is higher than 
that for the basic body over the entire angle -of -attack range (fig. 8(c)). 
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Due to the difference in the location of the wing -"body juncture, the 
normal-force coefficient for the basic body is larger throughout the 
wing normal force and Mach number range than that for the indented body 
(fig. 12) . However, the ratio of body load to total load for the indented 
body, s imi lar to that for the basic body, is closely approximated at low 
normal-force coefficients by the ratio of mean body diameter to wing 
span (fig. 13 ) • 

Body indentation had only small effects on the total normal-force 
coefficients for the wing -body combination except for some increases at 
high angles of attack at subsonic speeds and throughout the angle-of- 
attack range at a Mach number of 1.125 (fig* 14). In both cases, the 
increase in total load was due to increases in loading over the body and 
the inboard regions of the wing. The pitching-moment coefficients for 
the wing-body combination (fig. 14) became more positive at all Mach 
numbers, with the exception of 1.43, due to the pressure fields induced 
on the upper surface of the wing by the change in body shape. 

Center-of -pressure characteristics . - Body indentation generally 
shifted the longitudinal location of the center of pressure forward on 
the wing but had almost no effect on the lateral location of the center 
of pressure (fig. 15 ) . At subsonic speeds, body indentation had only 
small effects on the forward movement of the center of pressure with 
increase in wing normal-force coefficient at a constant Mach number. At 
supersonic speeds, the movement with increase in wing normal-force coef- 
ficient was from 2 to 4 percent greater than for the wing in the presence 
of the basic body. However, body indentation had no effect on the maximum 
rearward movement of the center of pressure with increase in Mach number 
at a constant wing normal-force coefficient. 


CONCLUSIONS 


An investigation of the pressure and load distributions over the 
Mach number range from 0.80 to 1.125 and at a Mach number of 1.43 for 
a 45 ° sweptback cambered wing having a thickened root, an aspect ratio 
of 4.0, and a taper ratio of 0.15 in the presence of a basic Sears-Haack 
body and a body indented symmetrically for a Mach number of 1.2 has led 
to the following conclusions: 

1. At subsonic Mach numbers, the span load distributions were essen- 
tially e lli ptical at low angles of attack and became more nearly trian- 
gular with increase in angle of attack. At supersonic Mach numbers, the 
distributions remained approximately elliptical up to the highest angle 
of attack investigated. 
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2. Calculations of theoretical span loadings at low angles of 
attack, considering wing flexibility, were in excellent agreement with 
experimental loadings at low subsonic Mach numbers but failed to account 
for an outboard shift in loading at high subsonic Mach numbers. 

3. Calculations of the wing twist due to aeroelasticity have indi- 
cated angles as high as -6.7° at an angle of attack of 12° and a Mach 
number of 1.125. Calculations have shown that the effect of this twist 
at low subsonic Mach numbers was to shift the center of pressure inboard 
by approximately 3 percent of the wing semispan. 

4. With increase in Mach number at moderate wing normal -force coef- 
ficients the maximum rearward and outboard shifts in the center of 
pressure were approximately 12 percent and 4 percent, respectively. 

5- Indenting the body for a Mach number of 1.2 induced expansion 
and compression fields which extended in a lateral direction over the 
wing. Due to the attenuation of the pressure fields with spanwise 
distance, the predominant effects of body indentation were generally 
restricted to the inboard 60 percent of the wing semispan. 

6. Body indentation had only small effects on the total normal- 
force coefficients for the wing-body; and the ratio of body load to 
total load was approximately the same as the ratio of mean body diameter 
to span. 

7 • Body indentation generally shifted the longitudinal location of 
the center of pressure forward on the wing, but had almost no effect on 
the lateral location. 


Langley Aeronautical Laboratory, 

National Advisory Committee for Aeronautics, 
Langley Field, Va., April 9 , 1957. 
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Afterbody 

x, in. 

Radius, in. 

Basic body 

Indented body 

U-5 

1.376 

1.376 

12.0 

1.404 

1.404 

12.5 

1.430 

1.427 

13-0 

1.452 

1.440 

13.5 

1.476 

1.440 

14.0 

1.493 

1.433 

14.5 

1-512 

1.4l6 

15-0 

1.526 

1.390 

15.5 

1.540 

1.359 

16.0 

1.552 

1.323 

16.5 

1.565 

1.283 

17-0 

1.575 

1.242 

17.5 

1.585 

1.205 

18.0 

1.590 

1.173 

18.5 

1.598 

1.149 

19-0 

1.602 

1.133 

19.5 

1.606 

1.126 

20.0 

1.606 

1.133 

20.5 

1.604 

lol50 

21.0 

1.602 

1.175 

21-5 

I.600 

1.202 

22.6 

1.594 

1.236 

22.5 

1.587 

1.269 

25.0 

1.578 

1.306 

23.5 

1.570 

1.341 

24.0 

1.560 

1.363 

24.5 

1.547 

1.375 

25.O 

1.532 

1.380 

25.5 

1.517 

1.380 

26.0 

1.501 

1.376 

26.5 

1.480 

1.370 

27.0 

1.460 

1.362 

27.5 

1.438 

1.349 

28.0 

1.414 

1.335 

28.5 

1.387 

1.319 

29.O 

1.360 

1.300 

29.5 

1.330 

1.280 

30.0 

1.300 

1.255 

31.0 

1.231 

1.201 

32.0 

1.158 

1.138 

33.0 

1.076 

1.065 

34.0 

.984 

.980 

35.0 

.878 

.878 

36.0 

.762 

.762 

36.15 

.750 

.750 


Forebody 

x, in. 

Radius, in. 

0 

0 

.5 

.165 

1.0 

.282 

1.5 

.378 

2.0 

.460 

2.5 

.540 

5»o 

.612 

3.5 

.680 

4.0 

.743 

4.5 

.806 

5.0 

.862 

5.5 

.917 

6.0 

.969 

6.5 

1.015 

7.0 

1.062 

7.5 

1.106 

8.0 

1.150 

8.5 

1.187 

9.0 

1.222 

9.5 

1.257 

10.0 

1.290 

10.5 

1.320 

n.o 

1.350 
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TABLE III.- PRESSURE COEFFICIENTS FOR WING IN PRESENCE OF BASIC AND INDENTED BODY IN 8-FOOT TRANSONIC TUNNEL 


(a) 12-percent-semi span station 


x/c 

a 

0° 

a 

4° 

P 

8° 

a 

12° 

a ■ 

16 ° 

a - 

20° 

x/c 

Basic 

tody 

Indented 

body 

Basic 

body 

Indented 

body 

Basic 

body 

Indented 

body 

Basic 

body 

Indented 

body 

Basic 

body 

Indented 

body 

Basic 

body 

Indented 

body 







M = 

• 800 (a 

3.75° for basic body) 




IIHBH 

.513 

.479 


.540 

.481 

• 500 

■ IV. 

• 334 

.011 

.085 

-.344 

-.257 


• 022 

• 136 

.080 


-•218 

-.566 

-.695 

BV : P : 

-1.471 

-1.715 

-1.766 

-1.735 

-1.423 

• 022 

• 072 

• 046 

-.055 

E 

-.270 

-.354 

-.577 


-.883 

-.969 

-1.305 

-1.491 

-1.352 

• 072 

• 150 

“•062 

-•099 

-.221 

-.268 

-.414 

-•482 


-.644 

-•725 

-.814 

-.984 

-1.257 

• 150 

• 250 

-.124 

-.127 

-•259 

-.267 

-.439 

-•451 


-.629 

-.634 

-.592 

-.841 

-1.019 

• 250 

.350 

-.151 

-.108 

-•278 

-.230 

-•446 

-.382 

SB J • ■! 

-•514 

-.509 

-.606 

-.755 

-.838 

• 350 

• 449 

-.169 

-.095 

-•282 

-.197 

-.442 

-•328 

-.557 

-•407 

-•645 

-.545 

-.675 

-.721 

• 449 

.549 

“•195 

-.086 

-•308 

-.175 

-.451 

-.295 

-•501 

-*359 

-.608 

-.528 

-•663 

-.656 

• 549 

• 652 

-.185 

-•085 

-•272 

-.160 

-.370 

-.267 

-.416 

-.337 

-.573 

-.526 

-.605 

-•606 

• 652 

• 752 

-.141 

-•069 

-.207 

-.132 

-.272 

-.217 

-.335 

-•303 

-.493 

-.426 

-.573 

-•549 

• 752 

• 846 

-.009 

-.087 

-.134 

-•136 

-.177 

-.191 

-•238 

-.289 

-.401 

-•389 

-•539 

-•543 

• 846 

• 924 

-•060 

-.082 

-•085 

-•108 

-.115 

-•140 

-•165 

-•207 

-.331 

-.323 

-.513 

-.469 

• 924 

• 0 IB 

• 363 

• 363 

• 356 

• 351 

• 348 

.330 

.330 

• 318 

• 315 

• 302 

• 307 

• 300 

• 018 

• 069 

-.045 

-•132 

.127 

• 066 

• 308 

• 272 

• 468 

• 433 

• 606 

• 581 

• 732 

.715 

• 069 

.145 

-.062 

-•116 

.077 

• 045 

• 236 

• 216 

.373 

♦ 359 

.497 

• 488 

*609 

• 610 

• 145 

• 250 

-•073 

-.047 

• 047. 

• 079 

.186 

.217 

• 307 

• 333 

• 415 

• 439 

• 514 

.545 

• 250 

• 349 

-.083 

-.014 

• 025 

• 092 

• 150 

.212 

.258 

• 311 

• 355 

• 401 

.445 

• 494 

• 349 

• 448 

-.097 

• 001 

• 003 

• 094 

• 114 

.196 

.211 

• 282 

.295 

• 361 

• 379 

• 443 

• 448 

• 549 

.-•094 

-.006 

-•007 

• 071 

• 095 

.167 

.181 

• 244 

• 254 

.313 

• 331 

• 386 

• 549 

• 650 













• 650 

.750 

-•069 

• 015 

-•004 

• 077 

• 068 

.137 

.133 

• 190 

• 178 

• 233 

• 231 

• 278 

.750 

• 848 

-.030 

-•002 

.016 

• 045 

• 068 

• 096 

• 108 

• 136 

• 129 

• 164 

• 160 

• 192 

• 848 

• 899 . 

-.014 

-.017 

.022 

• 023 

• 064 

.062 

• 091 

• 091 

• 098 

• 106 

• 114 

• 120 

• 899 

i 






M = 

.900 







t. E. 


.509 

.577 

• 563 

• 564 

.567 

.441 

• 491 

• 232 

• 292 

-.041 

.024 


• 622 

Mrtf.il 

• 100 

-•097 

-.157 

-.470 

-.604 

-1.093 

-1.105 

-1.361 

-1.365 

-1 #479 

-1.361 

• 022 

.072 


-.044 

-•091 

-.251 

-•254 

-.541 

-.438 

-.744 

-.802 

-1.021 

-1.423 

-1.325 

*072 

• 150 

-.046 

-.095 

-•189 

-•245 

-•359 

-.406 

-•491 

-.594 

-•618 

-.719 

-•685 

-1.126 

• 150 

• 250 

-•122 

-.131 

-•243 

-.265 

-.368 

-.443 

-•496 

-.567 

-•609 

-.666 

-•658 

-.814 

• 250 


-•158 

-.112 

-.279 

-.248 

-.417 

-.416 

-.538 

-.541 

-.624 

-.584 

-•693 

-.738 

*350 


-•187 

-.098 

-.295 

-.210 

-•433 

-.367 

-.552 

-.502 

-•547 

-.504 

-•718 

-.691 

• 449 


-.240 

-.095 

-.364 

-.198 

-.482 

-.347 

-•589 

-•450 

-.518 

-•476 

-•703 

-•667 

*549 

• 652 

-.249 

-.105 

-•403 

-.212 

-.506 

-.369 

-.587 

-.479 

-.570 

-.521 

-.628 

-•635 

• 652 

.752 

-.188 

-.089 

-•384 

-•179 

-.530 

-•350 

-•567 

-.427 

-.574 

-.512 

-•620 

DC *9 

• 752 

• 846 

-.116 

-.121 

-.205 

-.200 

-•443 

-.323 

-•433 

-.386 

-•545 

-.450 

-.567 


• 846 

.924 

-.080 

-.120 

-.103 

-.167 

-.217 

-.195 

-.247 

-.284 

-•509 

-•527 

-.569 

fiM E 

• 924 

• 018 

• 418 

.420 

• 405 

• 405 

• 395 

• 382 



• 358 

• 344 

• 329 

• 328 

• 018 

• 069 

-.038 

-•140 

• 132 

• 058 

• 320 

• 277 

• 476 

• 442 

• 621 

• 601 

• 755 

.746 

• 069 

• 145 

-.067 

-.138 

• 079 

• 035 

• 246 

• 223 

• 382 

• 368 

• 515 

• 510 

• 635 

• 642 

• 145 

• 250 

-.088 

-•051 

• 044 

• 081 

• 194 

• 228 

.315 

• 347 

• 433 

• 464 

• 542 

• 580 

• 250 

• 349 

-.103 

-.013 

• 020 

• 098 

• 157 

• 226 

• 265 

• 328 

• 373 

• 430 

• 476 

• 533 

• 349 

• 448 

-.123 

.003 

-.009 

• 102 

• 117 

.212 

• 214 

• 301 

• 313 

• 390 

• 410 

• 485 

• 448 

♦ 549 

-.127 

-•012 

-.022 

.075 

• 096 

• 179 

.183 

• 260 

• 271 

• 341 

• 363 

• 428 

• 549 

• 650 













• 650 

.750 

-.097 

.013 

-.016 

.083 

• 070 

• 150 

• 133 

• 207 

.197 

• 262 

• 270 

*327 

*750 

• 848 

-.044 


.009 

.047 

• 072 

• 104 

.106 

• 147 

• 147 

• 188 

• 206 

• 244 

• 848 

• 899 

-.024 


• 018 

• 018 

• 065 

• 066 

• 085 

• 098 

• 114 

• 126 

• 162 

• 175 

• 899 







M = . 

,940 







L. E. 

• 558 

• 521 

• 596 

.575 


• 594 

• 489 

• 547 

• 306 

• 366 

• 052 



.022 

• 180 

.103 

-.063 

-.131 


-.536 

-•986 

-.978 

-1*216 

-1.221 

-U364 


• 022 

• 0 72 

• 089 

-.043 

-.062 

-.241 

laCTTTn 


-•419 

-•676 

-•697 

-.907 

-1.186 


.072 

• 150 

-•031 

-.093 

-•157 

-.220 

-.322 

Ef 9 

-.446 

-.542 

-.569 

-.651 

-.654 


• 150 

.250 

-•111 

-.132 

-.207 

-.277 

-•341 


-•456 

-.513 

-.556 

-•605 

-•637 


• 250 

• 350 

-.151 

-.115 

-.265 

-.248 

-.392 

-.382 

-•504 

-.496 

-•580 

-.593 

-•544 


• 350 

• 449 

-.185 

-.098 

-•281 

-.209 

-.409 

-.350 

-.514 

-.467 

-.577 

-.533 

-.654 


• 449 

• 549 

-.251 

-.100 

-.340 

-.193 

-.452 

-.332 

-.555 

-•445 

-.598 

-.476 

-.687 


• 549 

• 652 

-.299 

-.119 

-.381 

-.220 

-.482 

-.360 

-.572 

-.438 

-.553 

-.486 

-.672 


• 652 

.752 

-•292 

-•099 

-.397 

-.203 

-.508 

-.350 

-•580 

-.421 

-.610 

-.483 

-.661 


• 752 

♦ 846 

-•202 

-•144 

-.358 

-.228 

-.482 

-.355 

-.545 

-.426 

-.551 

-.428 

-•608 


• 846 

• 924 

-.108 

-.199 

-.321 

-.300 

-.477 

-.411 

-.473 

-.475 

-.495 

-.497 

-.587 


• 924 

• 018 

• 443 

• 440 

.429 

.425 

.410 

.394 



• 383 

.366 

.351 


• 018 

• 069 

-•025 

-.138 

• 141 

.058 

.330 

.275 

Km 

• 456 


.619 

.772 


• 069 

• 145 

-.062 

-.160 

.085 

.033 

.250 

.222 

K 1 

.383 

MTTfl 

.528 

.652 


• 145 

.250 

-.089 

-.054 

• 046 

.083 

. 196 

.228 

K 9 

.363 

E J | -H 

.483 

.562 


• 250 

• 349 

-.109 

-•014 

.018 

.102 

.156 

.228 

.273 

.344 


.450 

.495 


• 349 

• 448 

-.138 

.003 

-.016 

• 106 

.113 

.211 

.222 

.316 

■TTfl 

.412 

.431 


• 448 

• 549 

-.161 

-.019 

-•035 

.074 

• 089 

.175 

. 186 

.275 

.288 

.362 

.384 


• 549 

• 650 













• 650 

• 750 

-.127 

• 006 

-.037 

.082 

.053 

.147 

.138 

.219 

.217 

.286 

.297 


• 750 

• 848 

-.053 

-.019 

-.011 

• 038 

.049 

.092 

.105 

• 154 

• 168 

.213 

.235 


• 848 

• 899 

-.028 

-.044 

-.005 

,000 

• 036 

.043 

.084 

.098 

• 138 

.150 

.195 


• 899 
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TABLE III— PRESSURE COEFFICIENTS FOR WING IN PRESENCE OF BASIC AND INDENTED BODY IN 8-FOOT TRANSONIC TUNNEL - Continued 


(a) 12-percent- semi span station - Concluded 
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TABLE III.- PRESSURE COEFFICIENTS FOR WING IN PRESENCE OF BASIC AND HIDEHTED BODY IN 8-FOOT mAHSONIC TUNNEL - Continued 

(b) 25-percent -semispan station 



Basic . I Indented 
body 1 body 


Basic I Indented 
body | body 


Basic Indented I Basic 
body | body | body 


Indented Basic Indebted 

body body body 


• 468 

.353 

• 507 

.450 

• 068 

• 059 

-.328 

-•354 

-•034 

-.042 

-.286 

-.293 

-•112 

-.089 

-•309 

-.291 

-•166 

-.129 

-•330 

-•293 

-•190 

-.143 

-.337 

-•278 

-.198 

-.143 

-•324 

-.255 

.PTC " 

-.143 

-•299 

-.236 


iKSIlM 

-.232 

-•190 



-.176 

-.159 

-.069 

-•069 

-•101 

-.099 

-•013 

-.020 

-•029 

-•032 

-•142 

-•146 

• 173 

.189 

-.097 

-•086 



-•090 

-•093 

■ 

.073 
• 036 

• 104 

• 082 

-.089 

-•040 

• 022 

• 067 

-*087 

-•043 

.009 

• 052 

-.07-0 

-•032 

• 012 

• 049 

-.035 

-•008 

• 03i 

• 060 


• 003 


• 057 

• 027 

• 023 

• 062 

• 060 

• 044 

• 038 

• 068 

• 065 


M = *800 (a «* 5.75° for basic body) 


Basic Indented 
body body 



-1.205 

-1.204 

-1.157 

-1.116 

-1*130 

-1.076 

-1.071 

-1.031 

-1.026 

-.999 

-.967 

-.961 

-.890 


-.822 

-.856 

-.765 

-•805 

-.723 

-.758 

-.695 

-.717 

-.645 

-.659 

• 611 

• 631 

.594 

• 612 

• 537 

• 548 

• 461 

• 483 

• 404 

• 429 

.347 

.373 

• 295 

• 319 


• 276 


• 208 

• 126 

• 126 

• 058 

.057 





M3 

-Trill 

-.510 

-.534 

-1. 042 

-•509 

-.578 

-•712 

-.516 

-.540 

-.672 

-.528 

-.534 

-.679 

-•550 


-*654 

-.564 

-•449 

-•634 

-.563 

-.415 

-.599 

-.541 

-•358 

-• 528 

-.189 

-•144 

-.333 

-•049 

-•046 

-.194 

.389 

• 416 

• 504 

• 366 

• 315 

• 442 

• 231 

• 250 

• 348 

.172 

• 221 

• 281 

.140 

• 189 

• 237 

• 110 

• 161 

• 197 

.097 

• 141 

• 169 

• 103 

• 139 

• 158 


• 118 


• 100 

.101 

• 106 

• 090 

.095 

.078 


- i:$n 

-•700 

-1.369 

-1:2!? 

-1.028 

-1.043 

-1.254 

-1.320 

-1.024 

-•996 

-1.185 

-1.188 

-1.017 

-•989 

-1.058 

-1.070 

-.998 

-.965 

-.949 

-•988 

-.951 

-.931 

-•837 


-•899 


-.769 

-•808 

-•825 

-•840 

-.686 

-.694 

-.776 

-.798 

-•636 

-.618 

-.738 

-.760 

-.590 

-•554 

-•70 S 

-•724 

-.496 

-.434 

-•664 

-•680 

• 589 


• 648 

• 675 

• 560 

»7 l 

• 628 

.611 

.457 


• 560 

• 582 

• 385 


• 487 

• 518 

.333 

.372 

• 432 

• 466 

• 284 

• 324 

.377 

• 413 

.243 

• 280 

• 328 

• 362 

.219 

• 252 

• 294 

• 321 


• 197 


• 256 

• 126 

• 137 

.176 

• 160 

.077 

.092 

• 116 

.119 


L. E. 

• 473 

.370 

.027 
• 076 

• 097 
-.016 

i »»»1 

.151 

-.108 

-.088 

.250 

-.168 

-•140 

• 350 

-•248 

-.155 

• 453 

-.266 

-.153 

• 551 

-.285 

-.173 

• 652 

-.285 

-.145 

.750 

-.263 

-.178 

• 850 

-.097 

-.171 

.925 

-.006 

HU 

.025 

-•155 


• 074 

-.099 

-.076 






• 369 

-.097 

-.032 

-.624 

-.558 

-.992 

■1.040 

-1.124 

-1.343 

-1.240 

-1.319 

-1.222 

-.451 

-.893 

-1.261 

-1.222 

-1.291 

-1.172 

-.505 

-.702 

-.755 

-1.194 

-1.149 

-1 .116 

-.510 

-.650 

-.623 

-1.177 

-1.086 

-1.055 

-.509 

-.643 

-■622 

-.971 

-.975 

-.995 


-.633 


-.703 


-.910 

-.441 

-.637 

-.548 

-.696 

-.732 

-.856 

-.409 

-.627 

-.496 

-.649 

-.636 

-.807 

-.411 

-.601 

-.479 

-.633 

-.598 

-.766 

-.393 

-.525 

-.440 

-.587 

-.579 

-.725 

-.207 

-.313 

-.260 

-.476 

-.435 

-.646 

.417 

.515 

.545 

• 606 

.635 

• 667 

.320 






.250 

• 354 

.380 

.471 

.494 

• 579 

• 223 

• 287 

• 332 

• 399 

• 438 

.507 

.189 

.241 

.296 

• 347 

.392 

*449 

• 158 

• 201 

• 256 

• 298 

.344 

.397 

• 137 

• 170 

• 223 

• 259 

.303 

.348 

• 131 

• 158 

• 204 

• 235 

.273 

• 316 

• 102 


• 162 


.221 


.075 

• 104 

• 117 

.150 

.159 

• 207 

• 060 

• 071 

.090 

• 104 

• 120 

.152 
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TABLE III.- PRESSURE COEFFICIENTS FOR WING IN PRESENCE OF BASIC AND BJDENTED BODY IN 8-FOOT TRANSONIC TUNNEL - Continued 


(b) 25-percent-semispan station - Concluded 


x/c 

p' 

1 

o 

o 

i ° 

a «■ 4 

a - 8° 

a - 12° 

a - 16 ° 

a » 

20° 

x/c 

Basic 

body 

Indented 

body 

Basic 

body 

Indented 

body 

Basic 

body 

Indented 

body 

Basic 

body 

Indented 

body 

Basic 

body 

Indebted 

body 

Basic 

body 

Indented 

body 


M = *980 


.027 

• 076 
.151 

• 250 

• 350 

• 453 

• 551 

• 652 

• 750 

• 850 

• 925 

.025 

• 074 

• 151 

• 248 

• 347 

• 445 

• 552 

• 650 

• 754 

• 850 

• 900 


• 503 

• 362 

• 434 

• 489 

mm 

.430 

• 021 

• 063 




• 116 

.082 

-•196 

-.227 


-•929 

-1.153 

-1*223 




• 004 

-.008 

-•189 

-.219 


-•435 

-•834 

—1.137 




-.008 

-.071 

-•228 

-.259. 

-.424 

-•444 

-•616 

-•713 




-.150 

-•127 

-.284 

-.288 

-.436 

-•461 

-•574 

-.571 




-.218 

-.169 

-.314 

-.306 

-•454 

-«468 

-•578 

-•574 




-.250 

-•150 

-•355 

-.281 

-•483 


-.584 





-.279 

-.158 

-.377 

-♦266 

-.495 

-.409 

-.598 

-.520 





-•156 

-.390 

-•251 

-•505 

-•380 

-•608 

-•484 




-•298 

-•169 

-.395 

-•258 

-•502 

-•379 

-•603 

-•463 




-.290 

-•204 

-•384 

-•278 

-•491 

-.385 

-.585 

-•465 




-•242 

-.195 

-.321 

-•250 

-•421 

-♦313 

-.487 

-•358 




-.121 

-.241 

• 158 

• 165 

• 400 

• 420 

• 531 

• 561 









• 326 






-•109 

-•058 

• 066 

• 104 

• 238 

.257 

• 370 

• 395 




-.121 

-.038 

• 018 

• 093 

.174 

.227 

• 302 

• 349 




-•127 

-.052 

-•013 

♦ 070 

• 138 

• 196 

• 256 

• 311 




-.164 

-.080 

-•043 

• 046 

• 101 

.163 

• 214 

• 270 




-•187 

-•075 

-.059 

• 040 

• 079 

• 141 

• 183 

• 238 




-.180 

-.031 

-.044 

• 049 

.079 

• 133 

• 172 

• 219 





-♦050 


• 023 


• 098 


• 176 




-•147 

-.072 

-•002 

.001 

• 057 

• 060 

.119 

♦ 129 




-.099 

-•057 

• 001 

.001 

• 033 

.040 

.084 

• 098 





• 027 

• 076 

• 151 

• 2S0 

• 350 

• 453 

• 551 

• 652 

• 750 

• 850 

• 925 

• 025 

• 074 

• 151 

• 248 

• 347 

• 445 

• 552 

• 650 

• 754 
.650 

• 900 


M = 1.030 


M 

Hi 


-:ta 

Kin 

• 045 

-.009 

-.138 

• 151 

-.042 

-.083 

-.191 

• 250 

-.117 

-.144 

-.243 

• 350 

-.172 

-.177 

-.274 

.453 

-.200 

-.159 

-.317 

.551 

-.238 

-.150 

*.334 

• 652 

-.249 

-.139 

-.349 

• 750 

-.256 

-.150 

-.349 

• 850 

-.252 

-.171 

-.343 

.925 

-.231 

-.188 

-•314 

• 025 

-.082 

-.218 

• 180 

• 074 




.151 

-•078 

-.146 

• 084 

• 248 

-.095 

-.080 

• 042 

• 347 

-•102 

-.026 

• 018 

• 445 

-.131 

-.051 

-♦021 

*552 

-•155 

-.083 

‘ -.046 

.650 

-.147 

-.042 

-.040 

• 754 


-.034 


• 850 

-.134 

-.057 

-.020 

♦ 900 

-.100 

-.057 

• 002 


-JIB 


HU 

HU 

bh 

-.190 


-.556 

-.821 

-1.005 

-♦238 

-.366 

-.383 

-.545 

-.680 

-.277 

-.372 

-.413 

-.491 

-.497 

-.298 

-.396 

-.415 

-.498 

-•502 

-.283 

-.423 


-.506 


-.258 

-.434 

-.363 

-•521 

-.454 

-*237 

-.447 

-.329 

-.535 

-•421 

-.236 


-.322 

-•535 

-.409 

-.252 


-.330 

-.531 

-•420 

-.246 

ml 1 

-.270 

-.496 

-*343 

• 120 

• 426 

.437 

• 568 

.591 



• 358 



• 100 

• 269 

.285 

• 407 

• 430 

• 100 

• 209 

• 260 

• 340 

• 385 

• 070 

.170 

• 230 

.294 

• 348 

• 049 

• 134 

• 199 

• 252 

• 308 

■TTTI 

• 112 

• 179 

• 221 

• 277 


• 113 

• 174 

• 210 

• 259 

Bfivl 


• 141 


• 217 

Mffl 

.102 

• 105 

• 166 

• 173 

Hfl 

• 064 

• 088 

• 135 

• 145 


.027 

• 076 

• 151 

• 250 

• 330 

• 453 

• 551 

• 652 
.750 

• 850 

• 925 


• 025 

• 074 

• 151 

• 248 

• 347 

• 443 

• 532 

• 650 

• 754 

• 830 

• 900 


L. E. 
• 027 

Jtt? 

• 424 

• 093 

-:??! 

• 076 

• 068 

• 006 

-•115 

• 151 

.000 

-•061 

-.153 

.250 

-.067 

-•106 

-.184 

• 350 

-.111 

-•135 

-.215 

• 453 

K 1 

-•135 

-.249 

• 551 


-.103 

-.264 

• 652 

■ 3 

-•091 

-•285 

.750 

■ 3 

-.096 

-.285 

• 850 

-.193 

-.113 

-.281 

.925 

-.188 

-.136 

-.266 

.025 

-.104 

-.184 

• 168 

.074 

• 151 

-.031 

-.137 

• 100 

• 248 

-.056 

-•101 

• 080 

• 347 

-.050 

-.023 

• 066 

.445 

-.078 

-.019 

*033 

• 552 

-.098 

-.040 

• 004 

• 650 

-.091 

-.026 

• 007 

.754 


.005 


• 850 

-.096 

-.007 

• 008 

• 900 

-.082 

-.014 

• 020 


M = 1 • 125 


• 473 

• 615 

M9 

HB9 

• 351 

-.169 

-.625 

EBffl 

Dt; 1 

-•848 

-.174 

-.360 

dill 

E£:3 

-•767 

-•200 

-•323 

-*400 

-•493 

-.726 

-*231 . 

-*302 

-.355 

-•389 

-.442 

-.248 

-♦328 

-.368 

-•399 

-•437 

-.247 

-.340 


-.412 


-.210 

-.355 

-.326 

-.425 

-♦397 

-•189 

-.373 

-.289 

-.441 

-.360 

-.181 

-.366 

-.269 

-.433 

-.337 

-.189 

-.360 

-.273 

-•426 

-•344 

-.190 

-•326 

-.225 

-•396 

-.283 

• 046 

• 413 

• 365 

• 577 

• 580 

• 083 

• 271 

.271 

• 423 

• 436 

• 132 

• 214 

• 263 

• 361 

• 402 

.101 

.181 

.242 

• 322 

• 373 

• 063 

• 147 

.217 

• 288 

• 342 

• 100 

• 126 

• 214 

• 265 

• 320 

• 104 

• 125 

• 225 

• 262 

• 312 

• 073 


• 199 


• 278 

• 065 

.136 

• 167 

• 244 

• 243 

-.010 

• 146 

• 158 

.222 

• 223 


• 027 

• 076 

• 151 

• 250 

• 330 

• 453 

• 551 

• 652 

• 750 

• 850 

• 925 

• 025 

• 074 

• 151 

• 248 

• 347 

• 445 

• 552 
•650 

• 754 

• 850 

• 900 
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TABI£ III.- PRESSURE COEFFICIENTS FOR WING Hi PRESENCE OF BASIC AND INDENTED BODY IN 8-FOOT TRANSONIC TUNNEL - Continued 


(c) Uo-percent- semi span station 
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TABLE III.- PRESSURE COEFFICIENTS FOR WING IN PRESENCE OF BASIC AIHD INDENTED BODY IN 8-FOOT TRANSONIC TUNNEL - Continued 

(c) ^O-percent -semi span station - Concluded 


Basic Indented Basic Indented 

body body body body 



ii. e. 

• 023 

•Ail 

.077 

-.025 

• 149 

-•095 

• 249 

-•164 

• 353 

-.195 

.4^9 

-.254 

• 552 

-•272 

• 650 

-•266 

• 755 

-•284 

• 652 

-.287 

.929 

-.245 

• 023 

-•275 

• 073 

-•122 

• 149 

-•126 

• 247 

-•083 

• 353 

-•143 

• 449 

-•156 

• 550 

-•167 

• 650 

-•152 

.750 


• 850 

-•105 

• 900 

-.079 


ESS 

• 480 


.173 

rSH 

• 021 

.149 

-.047 

.249 

-.102 

• 353 

-.142 

• 449 

-•189 

• 552 

-.206 

• 650 

-.203 

• 755 

-.219 

• 852 

-•234 

• 929 

-.222 

• 023 

-.232 

• 073 

-.079 

• 149 

-.081 

.247 


• 353 

-.090 

• 449 

-.104 

• 550 

-.111 

• 650 

-.099 

• 750 


• 850 

-.060 

• 900 

-.039 




8° 

a B 

12° 

Indented 

Basic 

Indented 

body 

body 

body 

M = 

• 980 


-.421 

-1.044 

-1*059 

-1.153 

-1.337 

-1.324 

-1.019 

-1*260 

-1.283 

-.764 

-1.192 

-1.220 

-•564 

-*899 

-1.125 

-.534 

-•779 

-.827 

-.543 

-.684 

-.773 

-.515 

-•671 

-.723 

-.481 

-.665 

-•624 

-•463 

-.644 

-.550 

-.441 

-.618 

-.512 

-.294 

-.405 

-.300 

• 420 

• 497 

• 526 

• 325 

.421 

.451 

• 261 

• 352 1 

• 385 

.205 

.277 

• 311 

• 164 

• 238 

.273 

.135 

.207 

• 236 

• 098 

.172 

.190 

• 091 

• 156 

.174 

• 042 

• 079 

.098 

• 021 

.052 

.065 
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TABLE III.- PRESSURE COEFFICIENTS FOR WING IN PRESENCE OF BASIC AND INDENTED BODY IN 8-FOOT TRANSONIC TUNIfEL - Continued 

(d) 6o -per cent -seni span station 



Indented Basic 
body body 


Indented 

body 


Basic I Indented 
body | body 



Basic Indented Basic Indebted 

body body body body 


*800 (a = 5 » 75 ° for basic body) 


Basic Indented 
body body 


- 1 . 0*7 

-.885 

- 1.003 

-.891 

-. 99 * 

-.870 

-.977 

-.853 

-.980 

-.818 

-.960 

-.778 

-.923 

-.739 

-.826 

-.706 

-•625 

-.669 

-.379 

-.633 

-.165 

-.603 

-.096 

-• 58 * 

.378 

. *30 

• 320 

• 382 

.272 

• 331 

• 206 

• 262 

• 18 * 

• 228 

• 161 

. *192 

. .150 

• 165 

• 102 

-•001 


m 

•M 

-.031 

-.0 

to 

35 

• 150 

-.110 

-.0 

8 * 

• 250 

‘ -.150 

-.1 

39 

• 3*9 

-.173 

-.1 

66 

• *50 

-.182 

-.1 

81 

• 550 

-. 17 * 

-.1 

76 

• 650 

-.180 

-.186 

• 750 

-.119 

-.122 

• 850 

-.068 

-.072 

• 900 

-. 0*0 

-. 0*8 

.0 38 

-.158 

-. 13 * 

.091 

-.099 

-.077 

. 1*7 

-.093 

-.069 

• 252 

-.075 

-.065 

• 3*8 

-.052 

-. 0*5 

• **7 

-.026 

-.025 

• 5*9 

• 008 

.007 

• 655 

• 798 

• 875 

• 079 

• c 

71 


.506 
.052 
-.039 
-.091 
-. 1*9 
-. 2*2 | -.197 




-.221 
-. 1 ** 

-.130 
-.095 
-.065 

-.032 I -.032 I .052 
I .003 .071 


-. 79 * -. 73 * 

-.783 -.729 

-.777 -.706 

-.767 -.693 

-. 7*9 -.678 

-. 72 * -.664 

-. 6*9 
-. 63 * 
-.618 




m .023 
7*8 | *076 

*150 

• 250 

• 3*9 
«*50 

• 550 

• 650 

• 750 

• 850 

• 900 


• 3*8 
.**7 
. 5*9 

1 *655 
• 798 
• 875 



M = • 

9*0 

-.821 

-• 83 * 

- 1.073 

- 1.335 

- 1.332 

- 1.028 

- 1.309 

- 1.338 

— • 86 * 

- 1.195 

- 1 . 2*3 

-.860 

- 1.007 

- 1.131 

-•817 

-.750 

-.760 

-.782 

-.665 

-.685 

'**752 

-.660 

-.659 

-.720 

-.662 

-•626 

-.693 

-.573 

-•502 

-•669 

-•393 

-•337 

-.272 

-• 6*1 

• 32 * 

• 3*6 

• *05 

• 268 

• 289 

• 356 

• 22 * 

• 2 ** 

• 310 

• 162 

• 179 

• 2*2 

• 1*1 

.157 

• 208 

• 123 

• 137 

• 175 

.117 

• 128 

• 150 

• 065 

• 080 

• 012 


-♦863 

\ -.829 

-.868 

-.870 

-.707 

-.890 

-•763 

-.779 

-.776 

-• 7*7 

-. 76 * 

-.756 

-.737 

-.750 

-.752 

-•723 

-.735 

-• 7*2 

-.713 

-•720 

-•732 

-.703 

-.705 

-.722 

-.690 

-•691 

-. 71 * 

-.661 

-. 66 * 

-•682 

-.659 

-•659 

-.692 

. *62 

• *75 

• *99 

• * 28 - 

• **3 


• 386 

• *03 


wsm 

• 329 


■f SB 

• 289 

• 3 ** 

■mfl 

. 2*7 

• 296 

mm 

• 209 

• 25 * 


• 038 

• 059 
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TABLE III.- PRESSURE COEFFICIENTS FOR WING IN PRESENCE OF BASIC AND INDENTED BODY IN 8-FOOT TRANSONIC TUNNEL - Continued 

(d) 60-percent-semispan station - Concluded 


p 

I 

o 

o 

a 

- 4° 

a 

-8° 

a 

» 12° 

a 

- 16 ° 

a 

- 20° 

Baste Indented 

body body 

Basic 

body 

Indented 

body 

Basic 

body 

Indented 

body 

Basic 

body 

Indented 

body 

Basic 

body 

Indebted 

body 

Basic 

body 

Indented 

body 



.412 -.402 
.433 -.389 
,458 -.391 
.470 -.396 
.492 -.417 


-.801 -1.267 

-.451 -1.179 

-.401 -1.088 

1 -.990 

-.716 


-.396 -.639 

-.417 -.647 


.492 -.386 


.088 .164 
,060 .129 
.037 ,092 
,001 *042 
,005 .031 
,001 .028 
.017 .037 


L. E. 

:!!! 

.023 

.076 

.013 

• 150 

-.052 

.250 

-.110 

.349 

-.153 

.450 

-.182 

.550 

-.206 

.650 

-.231 

.750 

-.271 

• 850 

-.262 

.900 


.038 

-.321 

.091 

-.155 

.147 

-.141 

.252 

-.134 

.340 

-.121 

• 447 

-.130 

• 549 

• 655 

-.105 

.798 

.875 

.028 




M = 1. 

125 

-.128 

-.736 

-.941 

-.984 

-.828 

-.964 

-.776 

-.928 

-.729 

-.877 

-.702 

-.863 

-.647 

>*.841 

-.512 

-.841 

-.486 

-.746 

-.479 

-.634 

-.470 

-.623 

.377 

• 466 

.332 

.423 

.291 

.379 

.230 

• 318 

.210 

• 289 

.195 

• 263 

.187 

.244 

• 130 

.145 
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TABLE III.- PRESSURE COEFFICIENTS FOR WING El PRESENCE OF BASIC AND INDENTED BODY IN 8-FOOT TOANSONIC TUNNEL - Continued 


(e) 80 -percent-semispan station 


a ■ 

0° 

a - 4° 

a ■ 

8° 

a ■ 

12° 

a = 

16 ° 

a ■ 

20° 

x/c 

Basic 

body 

Indented 

body 

Basic 

body 

Indented 

body 

Basic 

body 

Indented 

body 

Basic 

body 

Indented 

body 

Basic 

body 

Indebted 
body . 

Basic 

body 

Indented 

body 



M = #800 (a = 3.75° for basic body) 


.025 

• 010 

• 003 

-.956 


m i 

-.607 

-.513 

-.518 

-.522 

ESf9 

mm 

BI 

• 025 

• 0?3 

-.069 

-.059 

-.860 


X v i , -1 

-.593 

-•505 

-.511 

-.515 

-.516 

e ! l l a 


• 073 

#146 

-.105 

-.115 

-.678 


■£ a 

-.577 

-.492 

-•495 

-.504 

-.504 

S3 


• 146 

• 247 

-.130 

-.129 

-.473 

-.465 

-.536 

-.550 

-•478 

-.478 

-.494 

-.491 

E i a 

-.563 

• 247 

#352 

-.147 

-.147 

-.372 

-.362 

-.513 

-•523 

-.465 

-.464 

-•482 

-.482 

-.557 

-.555 

• 352 

• 453 

-.159 

-.160 

-.326 

-.321 

-.489 

-*498 

-.453 

-•452 

-.476 

-.472 

-.551 


• 453 

*550 

-.163 

-.164 

-.289 

-.286 

-•470 

-•473 

-.442 

-•443 

-.466 

-.462 

-.545 

Ea 

• 550 

• 603 

-.152 

-.157 

-.259 

-.258 

-.460 

-.464 

-*437 

-•437 

-.462 

-.460 

-♦538 


• 603 

• 651 

-.147 

-.149 

-.232 

-.232 

-.455 

-.457 

-•431 

-.432 

-.459 

-.455 

-.538 

-.535 

• 651 

• 750 

-.121 

-.124 

-.184 

-.183 

-.445 

-•443 

-•425 

-.427 

-.454 

-.450 

-•532 

-.528 

• 750 

• 851 

-.061 

-.066 

-.098 

-.101 

-.433 

-.429 

-.417 

-.420 

-•443 

-.440 

-•518 

-.514 

• 851 

• 061 

-.048 

-.045 

.227 

.227 

• 332 

• 333 

• 364 

• 360 

• 383 

• 378 

• 394 


•061 

• 147 

-.021 

-.019 

• 203 

.201 

• 287 

• 286 

• 314 

• 312 

• 345 

• 336 

• 365 


• 147 

• 248 

-.011 

-.013 

• 143 

.141 

.216 

• 219 

• 244 

• 242 

• 274 

.272 

• 305 


• 240 

• 352 

-.006 

-.008 

• 116 

• 115 

• 169 

• 174 

• 190 

• 187 

• 218 

• 214 

• 248 


• 352 

• 453 

.008 

.005 

• 103 

• 103 

*135 

• 140 

• 143 

• 145 

• 168 

.167 

• 196 


• 453 

.549 

• 031 

.027 

• 102 

• 103 

• 113 

• 118 

• 111 

• 112 

• 131 

.132 

• 154 


• 549 

• 612 

• 041 

• 038 

• 104 

• 103 

.093 

• 096 

• 087 

• 087 

• 102 

• 101 

• 124 

• 124 

• 612 

• 706 

.058 

• 055 

• 102 

.100 

• 057 

• 061 


• 044 

.054 


• 068 

• 069 

• 706 

.791 

.077 

.073 

*108 

• 105 

• 028 

• 031 

■ 

• 009 

.017 

• 016 

• 022 

• 024 

• 791 







M «= 

»900 









-:8 g | 

:l:iU 




-Ml 

ESI 

m 

9 



:rn 

• 146 

mm 

-.133 

-.794 

-.715 

-.688 

-.689 

-.511 


BBS 

-.548 

-•606 

-.611 

• 146 

• 247 

-.146 

-.147 

-.442 

-.461 

-.677 

-.655 

-.497 

-.501 

-.547 

-.539 

-.604 

-.612 

• 247 

• 352 

-.167 

-.171 

-.342 

-.421 

-.650 

-.629 

-.484 

-.487 

-.539 

-.531 

-•600 

-.609 

• 352 

• 453 

-•181 

-.185 

-.345 

-.395 

-•627 

-.608 

-.477 

-•479 

-•534 

-.523 

-.594 

-.605 

• 453 

.550 

-.188 

-.195 

-.341 

-.360 

-.599 

-.587 

-.471 

-.470 

-.526 

-.514 

-.584 

-.598 

• 550 

• 603 

-.177 

-.184 

-*.315 

-.333 

-.578 

-.573 

-.469 

-.467 

-.528 

-♦509 

-.575 

-.509 

• 603 

• 651 

-.169 

-.174 

-.269 

-.268 

-.566 

-.562 

— . 468 

-.464 

-.521 

-.508 

-.582 

-.*594 

• 651 

• 750 

-.137 

-.147 

-.183 

-.186 

-.537 

-.536 

-•468 

-.463 

-•515 

-.501 

-.577 

-.585 

• 750 

• 851 

-.069 

-.075 

-.082 

-.085 

-•494 

-.504 

-•462 

-.457 

-.506 

-.490 

-.566 

-.575 

• 851 

• 061 

-•071 

-•068 

.217 

.215 

.323 

.329 

• 351 

• 356 

• 380 

.380 

• 395 

.396 

• 061 

• 147 

b a 

-•037 

.197 

.195 

• 279 

• 286 

.307 

.310 

• 341 

.339 

.369 

.368 

• 147 

• 248 


-.026 

• 140 

.138 

.215 

• 224 

.239 


.273 

.277 

.313 

.312 

• 248 

• 352 


-.017 

.115 

.113 

.172 

• 181 

• 166 


.220 

.222 

.259 

.259 

.352 

.453 

Bill 

.000 

• 105 

.103 

.141 

.150 

.144 

■El 

.173 

.177 

.211 

.212 

.453 

• 549 

• 029 

.027 

.109 

• 106 

• 122 

.133 

• 115 

.123 

.138 

.144 

.171 

.175 

• 549 

• 612 

• 041 

• 038 

.108 

.107 

♦ 106 

.113 

.092 

.097 

• 112 

.116 

*142 

.143 

• 612 

• 706 

• 061 

.057 

• 109 

• 106 

• 074 

• 082 

.049 

.056 

.065 

.070 

• 090 

.090 

• 706 

• 791 

• 081 

.077 

.114 

.113 

• 048 

.055 

• 018 

.023 

.029 

.032 

• 048 

.048 

• 791 







M = i 

.940 







• 025 

.009 

-.005 

-1.035 

-1.063 

-.912 

-.915 

-.617 

-.609 


-.636 

-.721 


XU 

♦ 073 

-.087 

-.066 

-.900 

-.847 

-•696 

-.740 

-.803 

-•639 


-.617 

-•664 


■ill] 

• 146 

-•121 

-.152 

-.704 

-.743 

-.710 

-.743 

-.760 

-.582 

El 9 

-.597 

-.645 


mSSm 

• 247 

-.157 

-.171 

-.531 

-.499 

-.731 

-.727 

-•561 

-.549 

-.597 

-.594 

-.651 


• 247 

• 352 

-.179 

-.193 

-.548 

-.504 

-•706 

-•701 

-.548 

-.536 

-.586 

-.584 

-•644 


• 352 

• 453 

-.194 

-.206 

-.581 

-.529 

-.674 

-•670 

-.539 

-.525 

-•583 

-.577 

-.638 


• 453 

• 550 

b a 

K il'l 

-.614 

-.549 

-•634 

-•627 

-.536 

-.514 

-•575 

-.568 

-.629 


• 550 

• 603 

12 "1 

1 ■ in 

-.621 

-.540 

-.608 

-.603 

-.539 

-•511 

-.570 

-.560 

-.621 


• 603 

• 651 

K ; 1 

M ■ Hi 

-.548 

-*459 

-.598 

-.591 

-.527 

-.507 

-.571 

-.561 

-.626 


• 651 

*750 

IS 

■ Hi 

-.158 

-.183 

-.566 

-.559 

-.526 

-.506 

-.566 

-.553 

-.620 


• 750 

• 851 

-.067 

E 2lj 

-.033 

-.044 

-.527 

-.519 

-•515 

-.499 

-.555 

-.541 

-.610 


• 851 

• 061 

-.075 

-.078 

.178 

.189 

• 292 

• 301 

• 338 

• 349 



8|!il 


• 061 

.147 

-•043 

-.046 

.167 

.175 

• 254 

.258 

• 299 

• 306 



sip * [j a 


.147 

• 248 

-.027 

-.033 

.114 

.123 

• 188 

• 198 

.229 

• 243 





• 248 

• 352 

-•016 

-.020 

.095 

.100 

.145 

• 156 

• 179 

• 192 


.231 



• 352 

.453 

• 004 

-.001 

.089 

.092 

• 119 

.127 

• 139 

.154 

iilW f . 'S 

• 188 

iV o a 


• 453 

• 549 

.032 

.027 

.098 

.100 

• 101 

• 113 

• 114 

.130 

.150 

• 158 

.188 


• 549 

• 612 

• 044 

.039 

• 100 

• 102 

• 085 

*093 

• 093 

• 105 

• 126 

• 131 

• 162 


• 612 

.706 

• 065 

.059 

• 104 

• 104 

• 057 

• 066 

.053 

• 069 

.031 

.089 

• 112 


• 706 

.791 

• 087 

.080 

.114 

• 114 

• 036 

• 044 

• 025 

• 040 

• 047 

.055 

.072 


• 791 
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• ft • • • • 
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TAB1E III— PRESSURE COEFFICIENTS FOR WING IN PRESENCE OF BASIC AND HIBENIED BOD* IN 8-FOOT TRANSONIC TUNNEL - Continued 


(e) 80-percent-semispan station - Concluded 



a ■ 0 ° r 

a- 4° T 

qO 

a « 8 

a - 12° 

a - 3 

6° 

a - 

20° 

x/c 

x/c 

Basic I 

body 

ndented 

body 

Basic 

body 

.ndented 

body 

Basic L 
body 

ndented 

body 

Basic 

body 

.ndented 

body 

Basic I 

body 

ndehted 

body 

Basic I 
body 

ndented 

body 






M = .980 








.014 

-.110 

-.176 

-.242 

-.292 

-.337 

-.371 

-.385 

-.416 

-.386 

-.020 

-.310 

-.271 

-.224 

-.093 

-.007 

.035 

.052 

.076 

.100 

• 031 
-.063 
-.148 
-.176 
-.222 
-.266 
-.304 
-.322 
-.354 
-.383 
-.082 

-.157 

-.146 

-.083 

-.050 

-.024 

• Oil 

• 028 
.053 
.078 

-.786 

-.658 

-.587 

-.475 

-.492 

-.519 

-.555 

-.569 

-.585 

-.621 

-.563 

.100 

.091 

.042 

.023 

.019 

.032 

.034 

.037 

.044 

-.914 

-.689 

-.651 

-.441 

—.465 

-.491 

-.518 

-.527 

-.544 

-.573 

-.473 

• 137 

• 127 
.073 
.050 
.044 
.054 

• 054 
.056 
.063 

-1.225 

-.890 

-.898 

-1.069 

-1.051 

-1.030 

-.996 

-.958 

-.880 

-.655 

.237 

.202 

.132 

.093 

.068 

.057 

.046 

.028 

.018 

-1.290 

-1.148 

-1.155 

-1.120 

-1.095 

-1.083 

-1.055 

-1.026 

-1.013 

-.666 

-.642 

.250 
.211 
.150 
• 112 
.087 
♦ 081 
• 067 
.055 
.046 

-.960 

-.991 

-.969 

-.782 

-.767 

-.750 

-.737 

-.732 

-.720 

-.713 

-.692 

.331 
.295 
.225 
• 180 
.144 
.123 
• 104 
.070 
.047 

-.989 

-.875 

-.844 

-.761 

-.741 

-.728 

-.714 

-.706 

-.699 

-.690 

-.668 

.343 

.301 

• 240 

• 192 

.157 

.138 

• 114 

• 083 

• 058 





• 025 

• 073 

• 146 

• 247 

• 352 
.453 

• 550 

• 603 

• 651 

• 730 

• 851 

• 061 

• 147 

• 248 
.352 

• 453 
.549 

• 612 
.706 
• 791 





M = 1.030 






:8?S 

8 .2M 

§ .352 

§ * 453 
“ .550 

w .603 
a .65i 
.750 
.851 

• 061 

• 147 

• 248 

« *352 

d .453 
b *** 9 

a .612 

m .706 
> .791 

-:8I5 

-.117 

-.183 

-.235 

-.278 

-.317 

-.329 

-.349 

-.394 

-.390 

-.303 

-.249 

-.212 

-.205 

-.190 

-.140 

-.104 

-.041 

-.002 

-:rn 

-.128 

-.166 

-.204 

-.240 

-.268 

-.281 

-.306 

-.343 

-.346 

-.215 
-.171 
-.133 
-.128 
-.106 
-.067 
-.042 
-.008 
• 017 

=:i» 

-.494 

-.412 

-.428 

-.450 

-.475 

-.485 

-.502 

-.542 

-.548 

• 081 

• 069 
.036 
.025 
.025 

• 041 
.043 
.043 
.046 

-.780 

-.497 

-.478 

-.427 

-.425 

-.452 

-.479 

-.489 

-.502 

-.536 

-.526 

.119 
• 066 
.042 
• 033 
.045 
.048 
.049 | 
.055 

-1.13§ 

-.913 

-.887 

-.966 

-.945 

-.933 

-.922 

-.913 

-.922 

-.914 

-.809 

.255 
*223 
.154 
.115 
.090 
.082 
.070 
.052 
• 044 

-1.167 

-1.071 

-1.039 

-.993 

-.969 

-.962 

-.955 

-.949 

-.956 

-.945 

-.626 

.268 
.230 
.170 
.131 
.107 
.102 
• 086 

• 073 

• 064 

-.964 

-1.152 

-1.125 

-1.109 

-1.077 

-1.001 

-.920 

-.772 

-.757 

.332 

.297 

• 229 

• 185 

• 153 
.134 

• 118 
.090 
.071 

-1.091 

-1.022 

-1.010 

-.930 

-.907 

-.872 

-.849 

-.836 

-.817 

-.789 

-.741 

.359 
.319 
• 261 

• 217 

• 185 
.170 
.149 

• 122 
• 101 





:«? 

• 146 
.247 

• 352 

• 453 

• 550 

• 603 

• 651 
.750 

• 851 

• 061 
.147 

• 246 
.352 

• 453 

• 549 

• 612 
• 706 
*791 





M = 1.125 






.025 

.073 

• 146 

0 .247 
3 .352 
h .453 

3 .550 

u .603 
& .651 
§ .750 

• 851 

.061 
.147 
.248 
.352 
g **53 

a .549 

b .612 
« .706 

fe *791 

1 

.128 
♦ 037 
-.045 
-.109 
-.158 
-.200 
-.239 
-.255 
-.275 
-.320 
-.323 

-.254 
-i 1 93 
-.156 
-.155 
-.149 
-.128 
-clll 
-.058 
-.005 

.126 

.038 

-.041 

-.099 

-.145 

-.176 

-.213 

-.223 

-.240 

-.287 

-.281 

-.226 

-.155 

-.114 

-.109 

-.093 

-.050 

-.025 

• 015 

• 046 

-.412 

-.276 

-.276 

-.348 

-.341 

-.364 

-.382 

-.396 

-.415 

-.449 

-.458 

.119 
• 081 
.039 
.023 
.026 
.049 
.062 
.088 
.104 

-.463 

-.162 

-.180 

-.373 

-.347 

-.367 

-.379 

-.374 

-.404 

-.441 

-.452 

.157 

• 136 

• 093 

• 074 

• 068 

• 082 

.088 

• 102 

• 111 

-.884 

-•784 

-.739 

-.750 

-.736 

-.730 

-.726 

-.724 

-.728 

-.732 

-.730 

.284 

• 262 

• 203 

• 173 
.154 
.154 
.147 
.137 
.132 

-.921 

-.857 

-.819 

-.780 

-.765 

-.761 

-.759 

-.759 

-.764 

-.768 

-.759 

.303 
.271 
.218 
.185 
.163 
• 163 
.151 
.139 
.133 

-1.003 

-.837 

-.760 

-.911 

-.897 

-.885 

-.871 

-.856 

-.853 

-.632 

• 386 

• 352 

• 291 

• 252 

• 222 
.208 
.193 
.172 
.158 

-1.008 

-.899 

-.852 

-.920 

-.905 

-.899 

-.877 

-.856 

-.809 

-.644 

-.622 

.391 

.355 

• 300 
.259 

• 231 
.219 

• 201 
.178 
• 163 


1 

1 

1 
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NACA RM L57D29a 


TABLE III.- PRESSURE COEFFICIENTS FOR WING IN PRESENCE OF BASIC AND INDENTED BODY IN 8 -FOOT TRANSONIC TUNNEL - Concluded 


(*“) 95 -percent- semispan station - Concluded 
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TABLE IV. - PRESSURE COEFFICIENTS FOR BASIC AND INDENTED BOOT HI PRESENCE OF WHIG IN 8-FOOT TRANSONIC TUNNEL 


(a) Station A 


a 

=* 0° 

a 

.4° 

a 

- 8° 

a 

- 12° 

a 

■» 16° 

a 

- 20° 

Basic 

body 

Indented 

body 

Basic 

body 

Indented 

body 

Basic 

body 

Indented 

body 

Basic 

body 

Indented 

body 

Basic 

body 

Indented 

body 

Basic 

body 

Indented 

body 


M = *800 (a » 3*75° for basic body) 
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TABLE IV.- PRESSURE COEFFICIENTS FOR BASIC AND INDENTED BOD* IN PRESENCE OF WING IN 8-FOOT TRANSONIC TUNNEL - Continued 


(a) Station A - Concluded 



CONFIDENTIAL 














































• • * • • 


NACA RM L57D29a 


• • 

• • • 




• • • • • 


35 


TABLE IV.- PRESSURE COEFFICIENTS FOB BASIC AND INDENTED BOOT IK PRESENCE OF WIHG IK 8-FOOT TRANSONIC HJHHEL - Continued 


(to) Station B 
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TAB IE IV.- PRESSURE COEFFICIENTS FOR BASIC AND INDENTED BODY IN PRESENCE OF WING IN 8-FOOT TRANSONIC TUNNEL - Continued 


(b) Station B - Concluded 
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TABLE IV.- PRESSURE COEFFICIENTS FOR BASIC AND INUKWl'KD BODY IN PRESENCE OF WING IN 8-FOOTT OBANSONIC HJNNEL - Continued 


(c) Station C 



o - 

0° 

a «* 

4° 

a - 

8° 

a “ 

12° 

a *» 

16 ° 

a - 

20° 

x/L 

x/L 

Basic 

"body 

Indented 

body 

Basic 

body 

Indented 

body 

Basic 

body 

Indented 

body 

Basic 

body 

Indented 

body 

Basic 

body 

Indented 

body 

Basic 

body 

Indented 

body 







M = 

800 (a = 

3.75° for basic body) 




.055 
• 166 
.277 
.353 
.367 

• 692 

• 719 
.774 

• 830 

• 87i 

• 954 

• 079 

• 010 
-•006 

.097 

• 385 

• 050 
.024 

-.005 

.002 

.015 

• 056 

.076 
• 002 
-.022 
.015 

• 320 
.005 

-.016 
‘ -.024 
-.007 
.022 

• 031 

.063 
-.005 
-.020 
.080 
.375 
.057 
.031 
.006 
.007 
.017 
• 061 

.064 

-.007 

-.033 

• 005 

• 346 
.012 

-.007 

-.015 

.003 

.025 

• 035 

• 004 
-.055 
-.071 

• 030 
.236 

• 046 

• 029 
-.008 

• 002 
• 013 
.057 

• 000 
-.061 
-.087 
-.031 
.253 
.009 
-.006 
-.020 
-•004 
.029 
• 018 

-.048 
-.112 
-.125 
-.013 
• 020 

• 004 
.009 

-.029 

-.010 

• 003 

• 059 

_ _ 

-.057 
-.117 
-.142 
-.050 
.183 
-.006 
-.021 
-.033 
-.008 
.021 
• 019 

’ 

-.154 

-.202 

-.205 

-.067 

-.246 

-.040 

-.061 

-.081 

-.030 

-.005 

.067 

-*H 5 
-.206 
-.210 
-.093 
.053 
-.071 
-.083 
-.083 
-.030 
.007 
• 029 

-.275 
-.317 
-• 302 
-.130 
-.511 
-.188 
-.230 
-.206 
-.102 
-.050 
.053 

-.270 
-.321 
-.312 
-.136 
-.033 
-.221 
-.205 
-.166 
-.076 
-.030 
• 021 

• 055 

• 166 

• 277 

• 353 

• 367 

• 692 

• 719 

• 774 

• 830 

• 871 

• 954 







M = 

900 







.277 

• 353 

• 367 

• 692 
.719 

• 774 

• 830 

• 871 

• 954 

:8ff 
-.006 
• 110 

• 399 
.054 
.031 

-.002 

• 000 
.015 
.059 

.005 
♦ 006 
-.024 

• Oil 
.323 
.006 

-.016 
-.024 
• -.009 

• 021 
.034 

.074 

.001 

-.018 

.098 

• 396 
.062 

• 043 

• 016 
.008 
.019 
.065 

.078 

-.002 

-.030 

• Oil 
.353 

• 009 
-.002 
-.011 

.007 

• 032 
.040 

.024 

-.040 

-.051 

.077 

• 311 

• 044 

• 054 
.019 

• 013 

• 027, 
.073 

• 021 
-•046 
-•070 

• 004 

• 278 

• 015 
.009 

-.013 

• 001 

• 035 

• 028 

-.031 

-.099 

-.102 

*052 

• 157 
-.034 
-.005 
-.054 
-.030 

• 001 
• 066 

-.038 

-.101 

-•116 

• 004 

• 251 
-.011 
-.033 
-.063 
-.029 

• 011 

.025 

-.120 

-.101 

-.165 

.025 

-.050 

-.115 

-.130 

-.161 

-.097 

-.040 

.063 

-.129 
-.186 
-.181 
-.004 
. .158 
-.140 
-.143 
-.155 
-.083 
-.032 
.031 

-.249 

-.296 

-.256 

-.022 

-.280 

-.168 

-.248 

-.323 

-.235 

-.140 

.020 

-.246 

-.300 

-.269 

-.032 

.085 

-.211 

-.265 

-.298 

-.196 

-.116 

.003 

• 055 

• 166 

• 277 

• 353 

• 367 

• 692 

• 719 

• 774 

• 830 

• 871 
*954 







M = 

• 940 







.055 

.166 

.277 

• 353 

• 367 

• 692 

• 719 
.774 

• 830 

• 871 

• 954 

.093 

.012 

-.008 

.121 

• 408 

• 060 

• 043 

• 006 
• 002 

• 017 

• 062 

.089 
.006 
-.027 
.007 ' 
.324 
-.002 
-.017 
-.026 
-.012 
.019 
.032 

,002 
.003 
-.016 
.113 
.409 
• .009 
.037 
.029 
.018 
.027 
.071 

.081 

-.001 

-.033 

.009 

.355 

-.039 

-.013 

-.007 

.010 

.034 

.041 

.031 

-.039 

-.040 

.095 

• 336 
-.067 
-.008 

• 014 

• 013 
.025 

■ .076 


-.031 

-.096 

-.094- 

• 079 

• 198 
-.126 
-.047 
-.057 
-.058’ 
-.021 

.066 

-.026 
-.095 
-.105 
.034 
.277 
-.113 
-.085 
-.073 
-.052 
-•000 
• 033 

i 

-.115 

-.176 

-.163 

• 035 
.199 

-.154 

-.164 

-.237 

-.165 

-.063 

• 028 

m 


• 055 

• 166 

• 277 
.353 

• 367 

• 692 

• 719 

• 774 

• 830 

• 871 

• 954 
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TABLE TV.- PRESSURE COEFFICIENTS FOR BASIC AND INDENTED BOOT IN PRESENCE OF WING IN 0-FOOT IRAN SONIC TUNNEL - Continued 

(c) Station C - Concluded 
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TABI£ IV.- PRESSURE COEFFIdHJTS FOR BASIC AND mDET/TED BOOT IN PRESENCE 07 WING IN 8-FOOT TRANSONIC TUNNEL - Continued 


(d) Station D 


x/L 

a ■ 

0° 

a ■ 

U° 

a m 

8° 

a - 

12° 

a - 

16 ° 

a - 

20° 


Basic 

Indented 

Basic 

Indented 

Basic 

Indented 

Basic 

Indented 

Basic 

Indented 

Basic 

Indented 

x/L 



body 

body 

body 

body 

body 

body 

body 

body 

body 

body 

body 

body 







M = 

.800 (a » 

3.75° for basic body) 




• 166 

• 012 

• 003 

.027 

.020 

.026 

.022 

.035 

.030 

.030 

.024 

.026 

.025 

■ 166 

.277 

-.006 

-.022 

.009 

-.005 

.010 

-.004 

.024 

.007 

.026 

.012 

• 028 

.017 

• 277 

• 367 

.065 

-.079 

• 095 

-.025 

.118. 

• 018 

.155 

.068 

• 183 

.114 

.207 

.163 

• 367 

• 307 

-.023 

-.103 

• 065 

-.006 

.139 


.215 


• 278 


• 340 


• 387 

• 663 

-.070 

-.067 

.037 

.056 

. 165 

.170 

• 249 

• 271 

.342 

.368 

• 435 

.462 

• 443 

.698 

-.082 

• 066 

• 025 

• 130 

• 120 

.222 

• 216 

.303 

• 299 

.376 

• 385 

• 453 

• 498 

• 553 

-.072 

.027 

.016 

.103 

• 094 

• 181 

• 172 

.254 

• 237 

.315 

.309 

.379 

• 553 

• 609 

-.056 

.038 

.009 

.098 

• 069 

.152 

• 124 

.204 

.165 

.241 

.213 

.288 

• 609 

• 666 

-.023 

-.062 

.017 

-.023 

• 046 

.000 

• 067 

.036 

.067 

.044 

• 074 

.047 

• 664 

.719 

-.001 

-.029 

• 016 

-.008 

.021 

.001 

.015 

-•001 

-.039 

-.037 

-.126 

-.118 

• 719 

• 776 

.009 

-.038 

.020 

-.026 

.017 

-.025 

• 005 

-.034 

-.049 

-.083 

-.165 

-.178 

• 774 

.030 

.000 

-.023 

.006 

-.012 

-.003 

-.016 

-.010- 

-•024 

-.052 

-.059 

-.157 

-.128 

• 030 

.071 

• 032 

• 008 

.025 

• 015 

• 026 

• 007 

• 023 

• 005 

• 012 

-.013 

-.043 

-.056 

• 871 







M = 

• 900 








.0 13 
1 -.008 

• 006 
-•023 

• 029 

• 008 

.025 

-.005 

• 038 
.022 

• 033 

• 005 

• 045 

• 035 

:rn 

:8i§ 

:88 

• 048 

• 056 

oo 

»*• 

cr-'O 

:m 

.367 

.066 

-.075 

• 111 

-.026 

.147 

• 031 

• 183 

.091 

• 220 

.147 

.240 

♦ 199 

• 367 

• 387 

-.012 

-.106 

.079 

-.006 

• 169 


• 245 


• 318 


• 384 


• 387 

• 663 

-.078 

-.053 

• 061 

.060 

.166 

• 186 

• 268 

• 291 

.371 

• 399 

.471 

.503 

• 443 

• 698 

-.099 

.069 

• 020 

.139 

• 138 

• 240 

• 233 

• 324 

.327 

.408 

• 421 

.492 

• 498 

.553 

-.099 

.021 

.006 

.105 

• 106 

• 196 

• 184 

• 272 

*262 

.345 

.340 

.422 

• 553 

• 609 

-.075 

• 038 

-.001 

.106 

• 073 

• 167 

• 127 

• 220 

.185 

.274 

.255 

.337 

• 609 

• 666 

-.023 

-.075 

• 018 

-.030 

• 054 

.009 

• 065 

• 036 

• 083 

• 056 

.127 

.098 

• 664 

• 719 

.002 

-.026 

.026 

-.005 

• 036 

• 008 

-•Oil 

-.017 

-.087 

-.082 

-.119 

-.118 

• 719 

.776 

• Oil 

-.039 

.028 

-.022 

• 034 

-.021 

-•029 

-•068 

-.135 

-.167 

-.250 

-.298 

• 774 

• 830 

-.003 

-.023 

.009 

-.on 

• 009 

-•015 

-.044 

-.051 

-.128 

-.125 

-.295 

-.278 

• 830 

• 871 

.033 

• Oil 

• 028 

.021 

.033 

• 017 

• 013 

-•004 

-.018 

-.041 

-.093 

-.129 

• 871 






M = , 

• 940 







.166 

• 016 

• 006 

• 033 

• 024 

.040 

.035 

• 047 

• 050 

.054 

• 056 

• 060 


• 166 

• 277 

-.008 

-.026 

• 009 

-.007 

.023 

• 005 

• 040 

• 030 

• 058 

• 049 

• 071 


.277 

• 367 

• 082 

-.075 

• 125 

-•027 

.159 

.034 

• 200 

.107 

.241 

• 168 

• 272 


• 367 

.387 

.000 

-.105 

.091 

• 000 

• 181 


• 265 


• 344 


• 414 


• 387 

• 663 

-.077 

-.055 

• 066 

• 062 

• 172 

• 191 

• 283 

• 308 

• 392 

• 420 

• 496 


• 443 

• 698 

-.111 

.050 

• 016 

• 163 

.139 

• 246 

• 247 

• 339 

• 349 

• 428 

• 448 


• 498 

• 553 

-•136 

.012 

-.009 

.104 

• 099 

• 196 

.193 

• 286 

.203 

• 367 

.375 


• 553 

• 609 

-.099 

• 033 

-.022 

• 102 

• 059 

• 164 

• 131 

• 232 

.205 

• 298 

• 284 


• 609 

• 666 

-.022 

-.093 

-.005 

-.055 

• 022 

-.021 

• 066 

.029 

• 113 

• 070 

• 168 


• 664 

.719 

.011 

-.026 

• 013 

-.015 

-.013 

-.028 

-.038 

-.053 

-.073 

-.079 

-.074 


• 719 

.776 

.017 

-.062 

.037 

-.022 

• 020 

-.033 

-•054 

-.098 

-.177 

-.233 

-.237 


.774 

• 830 

.001 

-.026 

.017 

-.008 

r.001 

-.024 

-.080 

-.087 

-.215 

-.250 

-•333 


• 830 

.871 

.033 

•on 

• 037 

• 026 

.034 

.017 

-•006 

-.017 

-.042 

-.058 

-.129 


.871 
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TABIE IV.- PRESSURE COEFFICIENTS FOR BASIC AND INDENTED BODS IN PRESENCE OF VINO IN 8-FOOT TRANSONIC TOWEL - Continued 


(d) Station D - Concluded 
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TABLE IV.- PRESSURE COEFFICIENTS FOR BASIC AND INDENTED BODY IN PRESENCE OF WING IN 8-FOOT TRANSONIC TUNNEL - Continued 


(e) Station E 
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TABI£ IV.- PRESSURE COEFFICIENTS FOR BASIC AND INDENTED BODY IN PRESENCE OF WING IN 8-FOOT TRANSONIC TUNNEL - Concluded 

(e) Station E - Concluded 
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TABLE V. - PRESSURE COEFFICIENTS FOR WING IN PRESENCE OF BASIC AND INDENTED BODY IN 8-FOOT TRANSONIC PRESSURE HJKNEL 

(a) M - 1.43 
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TABLE V.- PRESSURE COEFFICIENTS FOR WING IN PRESENCE OF BASIC AND INDENTED BODY IN 8-FOOT TRANSONIC PRESSURE TUNNEL.- Concluded 


> 1.43 - Concluded. 


a 

= -2° 

a *» o° 

a 

= 2° 

a 

= 4° 

a 

= 8° 

a 

«> 12° 

Basic 

body 

Indented 

body 

Basic Indented 

body body 

Basic 

body 

Indented 
• body 

Basic 

body 

Indented 

body 

Basic 

body 

Indented 

body 

Basic 

body 

Indented 

body 


60-percent-semispan station 
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TABIZ VI.- PRESSURE COEFFICIENTS FOR BASIC AND INDENTED BODY IN PRESENCE OF WING IN 8-FOOT 

(a) M - 1.1*3 


TRANSONIC PRESSURE TUNNEL 
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TABLE VI.- PRESSURE COEFFICIENTS FOR BASIC AND INDENTED BODY IN PRESENCE OF WING IN 0-FOOT TRANSONIC PRESSURE TUNNEL.- Concluded 


(a) M - 1.43 - Concluded. 
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TABLE VII.- WING SECTION COEFFICIENTS - Concluded 
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Figure 2.- Location of pressure orifices on wing and body. 
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Figure 4.- Continued. 
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(b) M = 0.80; a = 12°, 1 6 °, and 20°. 


Figure 4.- Continued. 
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(c) M = 0.90; a = 0°, 4°, and 8°. 


Figure 4.- Continued. 
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(d) Concluded, 
Figure 4.- Continued. 
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Figure 4.- Continued. 
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Figure 4.- Continued. 
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(f) Concluded. 
Figure it-.- Continued. 
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Figure 4.- Continued. 
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Figure 4.- Continued. 
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Figure 5 .- Pressure measurements of wing in presence of both a basic and 
an indented body as obtained in Langley 8-foot transonic pressure 
tunnel with nozzle blocks installed. M = 1.4-3; a = 0°, 4°, 8°, and 12° 
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(a) M=,0.80. 


Figure 6.- Pressure measurements of a basic and an indented body in 
presence of wing as obtained in Langley 8-foot transonic tunnel. 
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(a) Concluded. 
Figure 6.- Continued. 
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(b) Concluded. 


Figure 6.- Continued. 
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(c) Concluded. 
Figure 6.- Continued. 


CONFIDENTIAL 


Pressure coefficient^, 







CONFIDENTIAL 


NACA RM L57D29a 



Crf — x O [ I 

Station E 


a- 

^ ■ 






Hiram 

3 — 1 










0 20 40 60 80 I (X) 0 20 40 60 80 100 0 20 40 60 80 100 0 20 40 60 80 100 

Percent body length 


(d) M = 0.98. 
Figure 6. - Continued. 
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(e) M = 1.03. 
Figure 6.- Continued. 
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(f) M = 1.125. 
Figure 6:- Concluded. 
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(b) M = 0.94 and 0.98. 


Figure 8.- Continued. 
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(c) M = 1.03 and I.125. 
Figure 8.- Continued. 
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Figure 14.- Variation of angle of attack and total pitching-moment 
coefficient with total normal-force coefficient for wing— basic- 
tody and wing — indented -body configurations . 
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(a) Variation with wing normal-force coefficient. 

Figure 15.- Effect of body shape on variation of longitudinal and. lateral 

location of center of pressure. 
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Figure 1 6 .- Comparison of lateral location of center of pressure calcu- 
lated for flexible and rigid wings with experimental data, a = 4°. 



Figure 17.- Comparison of longitudinal location of the section center of 
pressure calculated for flexible and rigid wings with experimental 
data, a = 4°. 
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